The moment of inertia of even-even deformed nuclei which are derived on the basis of hydrodynamical model yield values that are too small compared with the experimental [Davidson 1965] ones. We expect that these contradictions come from the consideration only the first term in R-expansion in spite of not containing parameters indicating deformity of the nucleus, and neglecting all other terms which include the deformation parameters αλμ. In this work, the first three terms in R-expansion are taken into account. The results are more realistic and too much better the previous ones.
H. L. Acker and M. Marchal used the first two terms in this equation, they derived the formula for the moment of inertia, where denotes to the body fixed coordinates.
If we assume a deformed nucleus with small vibrations about its equilibrium deformation many of these approximations that are taken into account by Rayleigh will be abandoned. The aim of this work is to discuss the effect of the second and third terms independently on the theoretical values of the moment of inertia However, in the remaining of this section, we will through a light on the main equations be used in our work. The work of Bohr will be outlined in section B, in section C and D the mathematical formulation will be discussed and finally, the calculation and discussion will be in section E. this part is found in more detail in books [7] [8] [9] [10] In the case of pure quadratic deformation , the surface of the nucleus in a system of coordinate fixed in laboratoty is given by:
. (1) where: is the radial coordinates of the surface in the direction , is the radius of the surface when is zero, describes the orientation of the motion with respect to space fixed coordinates and is deformation coefficients (sometimes are used as collective coordinates).
has the following properties , the conjugate property (2) , rotationally invariant of (3) where are the deformation parameters in the body-fixed (intrinsic) coordinates, is a rotational operator. 
where is parameters can be determined from the boundary conditions. If the velocity at the surface of the nucleus is assumed to be radial then
The left side of (6) gives (7a)
And the right hand side is (7b)
For small oscillation in (7a) can be approximated to and then by equating both equations after replacing in (7a) by one can easily obtain
The kinetic energy of the entire liquid drop is given by
The second line in (9) is obtained by using of the eq. (5) and (8) . The definition of is .
Putting this definition in (9) it follows (10)
The integration over in (10) gives .
where .
In (11) we use Taylor expansion , where is the -differential of with respect to at = . In the case of charged liquid drop Rayleigh assumes the surface oscillations are small and because of this he consider only the first term of equation (11) . In our case the first three terms are treated.
Substitution by (11) in (10) and using the identities , eq. (10) becomes
B. Working out the integration in (1.12) with the first term of R-expansion (Bohr
calculations)
This part was worked out by Bohr 11 who consider only the first term in eq. (11).
That is he regard the change in due to the deformation is small to an extent that he can ignore all other terms in that equation
The equation of kinetic energy with the first term only is written as (13) By the use of the identity 12, 13 (14) and the orthogonal property of the spherical harmonics , eq. (13) becomes (15) Because runs from -2 to 2, the summation over is zero and (15) 
Putting these two equations in the first part (vibrational part) of eq. (21) gives (23) The second part of equation (21) is the rotational part. That is (24) It follows .
Eq. (25) represents the moment of inertia along the axis which arises from the first term in (11), we will call it the contribution of the first term in (11) or the formula of Bohr, let us denote it by . The main aim of this work is to discuss the effect of the second and third terms in (11) separately on the value of .
C. working out the integration in (1.12) with the second term in R-expansion
Where Eq. (12) We use the symbol to indicate that the concentration is only on rotational part. Eq.
(26e) represents the first correction in kinetic energy in space fixed coordinate. To transform it to the body fixed coordinates one should use the transformation relation , that was used in part (1) . In this part we will concentrate only on rotational part (i.e. the part contains )
In the second line we have used the definition of in (19). Using the conditions that 
Where is the second correction to the moment of inertia, is the uncorrected one
E. Calculation and Discussions

a. The contribution of the first term only
In order to discuss the effect of the first tem we should first to extract the values of from (25). In order to do so we use the identities 13, 15 (38a)
By the use of (38)
The working on the first term in (39)
Be note that and are equal. We will do the same for the second term in eq.
(1.23) and we get 
F. Summary
In summary, the contribution of each parts respectively are a.
In the case of triaxial nuclei , , The last column is the total theoretical value multiplied by the factor . All values of the moment of inertia are presented in terms of where is the moment of inertia for a rigid body having the same volume, shape and density of the nucleus.
Two features are clearly shown in table (1); the values of the total moment of inertia comes from the contribution of the three terms in eq. (11) The unusual conclusion is that the contribution comes from the third term is larger than that comes from the second term or even that of the first terms.
There is another feature that is revealed by fig (1 ). This feature is; when the experimental results are plotted against the deformation parameter the resulting graph looks like a band. The width of the band is very large. However, the curve that represent eq. (aa) after multiplied by the factor (0.5/ ) forms a lower limit of this band. In this graph; the blue curve represents the Bohr results, the green one is our results the red one is our results after they are multiplied by the factor . 
